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Record carrier, playback apparatus and information system comprising a record carrier and a 
playback apparatus. 
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In USP 5 930 210 a record carrier, a playback apparatus and information 

described thereto comprise, Srst variation* caused »y »* nonexistence of 

information ma*, along to track. Said flirt variation. represent an information stgnal 
reconied on said record carrier. The information m«rrk. are ftr example to the form of p.*. 
Tte re cord carrier farther comprise, second variations caused by variations assooraed wrth 

me second variation, are in to ftrm of variation, to to radial position. The W°»anon 
n** are arranged along a wobble* track, to wobble b^ng a frequency which is beyond 
the nominal range of. oactog servo .y«em. This allovvs to second variattonstob* 
detected ftomtoradial error aignaL The second variations repress a decryption toy vvtach 

parameter (which v«iation. represent to information recorded) to variation, in to .second 
usual type of bit copying machines. 



20 



23 



Such a combination of fiat and second variation, is also proposed for a record 

earner according to to CD2 standard. It is necessary tot such a record carrier can be 
^onaplayer^^S.beamr^ti^as^a.on.^to 

has arelatively highly, eg. 22.05 *H* in to ease of a «P»«* 
noise ratio, which al.o hinder, a reliable detection of to wobble a,goal. 
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It is a purpose of the present invention to provide a record carrier which 
enables a playback apparatus to more reliabLy detect the second variations. It is a further 
purpose of the invention to provide a playback apparatus which more reliably detects the 
second variations. It is a further purpose oftho invention to provide an information system 
5 comprising a record carrier and a playback apparatus in which the second variations are 
reliably detected. 

According to the invention the record carrier has information marks along a 
track thereof and exhibits first variations caused by existence and nonexistence of the 
information marks along the track, said first variations representing an information signal 
10 recorded on said record carrier, and second variations caused by variations associated with 
the information marks; the phase of the second variations being coupled to the phase of the 
first variations. 

The record carrier according to the invention is in particularly suitable for 
playback on a playback apparatus according to the invention including: 
1 5 & transducer unit for scanning said record carrier said transducer unit being 

adapted to detect said first variations and said second variations, 

a first recovery unit coupled to the transducer unit for recovering a clock 
signal from the first variations. 

a second recovery unit coupled to the transducer unit for recovering an 
20 information signal from the first variations, 

a detection unit for detecting whether said second variations exhibit a 
predetermined variation pattern on the basis of at least one signal, which is at least indicative 
of said second variations, originating from said transducer unit, the detection unit using the 
said clock signal for detecting and 
25 an enabling unit for enabling said second recovery unit to recover the 

information signal when said detection unit detects said prederfcermined variation pattern. 

As the phase of the second variations is coupled to the phase of the first 
variations, the clock signal obtained by the first recovery unit can be reliably used by the 
detection unit for detecting the second variations. Using a more reliable clock signal also 
30 results in a more reliable detection by the detection unit. 

It is noted that EP 485 234 describes an information recording device for 
recording information at a record carrier which comprises tracks which are radially wobbled. 
The radial wobble represents an address. During recording of data, a recording clock is 
recovered from the radial wobble. In this information system the information stored in the 
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It is further noted that USP 5 w« * 

The use of a modulation of the variations a** 

pom** the code repesemrfby to moduW- J ^toS-taX**. 
, . • j l4 ,_. m ,<brsettiia tie recovery oimmlJ""" 

30 scramble method respectively. fft ^ tion system in which optically readable 

systems- 
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In m optical record carrier it is relatively ample to provide the track in which 

the mtbrmatlon ha, been recorded with . track modulator, which can be detected by the 

same radiation beam as and tor reading the Information. 

An embodiment of the information system in whieh this is realized is 

one .canning parameter to a pred«errmned value on the bui. of a demotion slgna! received 
Som the radiation sensitive detector and which is affected by said second phyaical parameter 

out.* me seo.uency .peer™, of the slg™, variitloM ^ byme 

physical parameter. 11131 

I*, variatto* in the second physical paramettr can be * me form of variations in the track 

15 the basis oftbetrosldng error signal. 

^"rt^tott-r^pi^p^.^^^^^ rf 
^^tamepo^oftop^u.^^^^ 

tot event the variation, can be detected on the basis ofthe focus error dgnal. 
^v^tlonsmaesecondpl^ps,,^ 
20 ^ta-ta--^^^,^ ^^^^^^ 

b^ween me opricaiiy readab,. marks. fc that to ^ fc^^^"* 
^^canbe^^^^.^^^^^^^ 

the .canning of the track wfth a constant linear velocity. 

to the event that the record carrier used in the irifbrrnati™ ,y«em j, a 
Compact Disc it is preferred to use an ioformttion sy««n which is ohtwefcrized in that the 

fteujrency subsumaally clouding to 22 kHz in the even, thstfte fcaek i, scanned with a 
scanning speed between 1.2 to 1.4 meter per seoond. 

TTOtT™ *" **" " te,I0Mi, " e * "»» *• *•« anusnal 

results in a tracking error with a ftcmency „f sub 5 tar^22kHa w henmepre g r D oveis 
scanned whh a velocity between 1.2 sad 1.4 meter p„ «cond. Evan in the even, that « 
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s 

,^ eM the dialing- ld ^ 2 ^ W po» S B»l.«n»»*n^cf.teco«d 
invention, - by the second variations, 

apparatus shown in Hgure 3. 



0 



25 



^dia* area. 4. The optically " ^ ^ aetectab.. 

po^on to a too** «a«v«» » «■ > «* ^ „, easily be 

inKkTO *,la<fc». *. *— » » ** "Titbit*. optically detectable 

marks 3 as will be discussed m an other part of ttte 
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varutoon. ., coaled to those of the first variation. In that .predetermined number of 
wobbles corresponds to a prcdetetmtaed number of channel bit, represent*! by the first 
variations. ' ™* 
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^^c^shownmEigurelcthevar^ 

beam SC au n lr«d M ^.Bo*U«^ n . toto ^ mof ^^3^^ iiii ^ 
can be reco«red on the baa. of the intensity rnoduUtion, provide that the frequency 
veottum of the component caused by the partem of marks doe, not overiapthefteouency 
^^^^^^^^ ' ^ 

^ is coupled* ot^^ mbamtpnietBtaialiiima 

fc ^ ld **^ we ^ 6Mo ^»*«»i»«-«»ub s tra t e.™. 

^ 6ls ^^»»fl««iv.Uyer7 • ^reflective layer 7 ..covered by a 
P^ective lay., 8. The *t*m f „ ^ / 

*-~^p"-«»^wd-^ aiBhJ «. -lllll-ill -* 

ou*r« posmon, of the* ptae, are indict by Unes , A and 9,. Wb™ Kamtt £L 
P^a.»ho™ mfiguI „ M ^ l ^ r ^^ to ^ Mfatte ^ Mo ^ 

nwks 3 result in a foco, error which can be detected the phase of the second 

represented by the first variations. ««™iora 

^w.mrelerer^ K >F igttre ^ M ^ MaWie¥ ^ 20 

» A-^ta variant caused by e^aJLrfste*. 
of mfbrmatton marks .Jong ft. .rack, lie fir,, varUmor* represent an information signal 
"corded on said record carrier. The tafcrmation ^ j, m ca™ a rurdengm limited 

-te the «nbo<te»* sho TO the second variation. areinu 1 efbn„.f. r8 d 1 aI WODoleof 
coupled to those of ft. first variations. Ir, toCT1 bodtm«n. A,™ ftep |^ ofttase0 ^ 
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ft. tot variations. As is uhutrated to Figure 4, H» «dlal wobble W 

chango of the binary sequence obtained by conversion tM pnw ^^^,^180 

! « This has ft. savant-*. ** *«* 9 * *» !eC00d VanahOM , 

degrees. This hssfte advsna* ^ ^ 

ssmpled»*the&«ioeneytv»ieetbeBeiJuencyoi«» 

of fee second variations coincide with the start of an EFM-freme. This ha, 
wrl is for ^ second various. However sny 

dsXck device 20 shown in Figure 3 eoraprise, a traisducer umt for senna* ^the 
Twfthtr^lO n,l2.Tbetren^.udti,^«dtod«ee.tt»to« 

2S ^c^spotBen.two.ate^^^^ 
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The playback apparatus further comprise an enabling unit 25 for enabling the second 
recovery unit 24 to recover the information signal S m when said detection unit 24 detects 
said predetermined variation pattern. 

The detection unit 24 uses the said clock signal CL generated by the first 
recovering unit 22 for detecting. 

Figure 5 shows an example of the fu-st recovery unit 22 in more detail. The first recovery unit 
22 comprise a phase detector 22. 1 for detecting a phase difference between the signal SB 
received from the second detector 20B and the clock signal CL generated by the first 
recovery unit 22. An output signal of the phase detector 22.1 is passed via aloopfilter 22.2 to 
a controllable oscillator 22.3, e.g. a voltage controlled oscillator. An output of the 
controllable oscillator constitutes the clocfcsignal CL generated by the first recovery unit. 
Figure 6 shows the detection unit 24 in more detail. The detection unit 24 comprise a first 
frequency divider 24.1 for generating a first auxiliary clock signal CL1 out of the clock signal 
CL. The first auxiliary clocksignal CL1 has a frequency which is a factor N lower than the 
frequency of me clock signal CL. In the present case, where the duration of an EFM-fiame 
corresponds to three wobble cycles the value of N equals 98. In the embodiment shown the 
frequency divider 24.1 has a further input for receiving the signal SYNC, which indicates the 
start of each EFM-frarne. The output signal CLW of the frequency divider 24. 1 has a phase 
which is coupled to the phase of the clock signal CL derived from the first variations. A 
sample and hold unit 24.2 samples the signal S A at each positive transition of the clock signal 
CLW and generates the signal Sac in response. The signal S^ is provided to a threshold 
unit 24.3, which generates abinary signal S 2 . 

Figure 2 shows an example of a detection unit that can be used in the event 
that a modulated radial wobble is used. This detection unit comprises a band pass filter 80 
tuned to the frequency of the radial wobble. The input of the filter 80 is coupled to the 
detector 20 A so as to receive the signal S A . The output of the filter 80 is supplied to a 
demodulation circuit 81 for recovering the code represented by the modulated wobble, by 
using the clock signal CLW which is obtained by dividing the EFM dock signal CL with 
frequency divider 83. The code recovered by the demodulation circuit 81 is supplied to a 
comparator circuit 82 for comparing the code recovered with a predetermined code. The 
comparator circuit 82 is of a type that generates an enabling signal for the recovery circuit 22 
in the event that the code recovered by the demodulation circuit 8 1 corresponds with the said 
predetermined code. 

The operation of the apparatus according to the invention is now further 
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described with reference to Figure 7. Figure 7A schematically shows the signal S B , which 
comprises the EFM coded information. The signal Sa comprises a sequence of frames F 
comprising a sync pattern Fi of 24 channel hits and a data-portion F 2 of 564 channel bits. 
The clock signal CL (also s<±ernarically shown in Fig 7B) deduced therefrom has a 
5 frequencyof 4.3218MHz. The clock signal CLW (Figure 7C), generated by the frequency 
divider 24.1 has a frequency of 44.1 kHz. This clock signal CLW is coupled in phase to the 
signal Sa, as the second variations, in this case the radial wobble W (Figure 7D) of the 
information marks is coupled in phase to the phase of the first variations, i.e. the information 
marks. In this case a positive transition of the clock signal CLW coincides with a maximum 
10 deviation of the wobble W. Figure 7D also shows the signal S A which is representative of the 
second variations W. As shown therein the signal SA has a relatively large noise component. 
However, as the signal SA can be reliably sampled at those points in time where the wobble 
W has a maximum deviation, the polarity of the wobble W at those points can be reliably 
determined as illustrated in Figures 7E and 7F. Figure 7E shows the signal Sacl provided by 
1 5 me sample and hold unit 24.2 and Figure 7F shows the signal S 2 provided by the threshold 
unit 24.3. 

It is noted that the signal processing operations of the player could be executed 
by dedicated hardware as well as by a general purpose processor which is suitably 
programmed. 

20 It is remarked that the scope of protection of the invention is not restricted to 

the embodiments described herein. Neither is the scope of protection of the invention 
restricted by the reference numerals in the claims. The word 'comprising' does not exclude 
other parts than those mentioned in a claim. The word 'a(n)' preceding an element does not 
exclude a plurality of those elements. Means forming part of the invention may both be 

25 implemented in the form of dedicated hardware or in the form of a programmed general 
purpose processor. The invention resides in each new feature or combination of features 
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CLAIMS: 



1 . An information system, comprising: a record carrier (1) having information 
marks along a track (1 1) thereof and exhibiting: 

first variations caused by existence and nonexistence of the information marks 
along the track, said first variations representing an information signal recorded on said 
5 record carrier, and second variations (W) caused by variations associated with the 

information marks; the phase of the second variations being coupled to the phase of the first 
variations, 

a playback apparatus (20) including: 

a transducer unit (20a, 20b, 20c) for scanning said record carrier (1), said 
10 transducer unit being adapted to detect said first variations and said second variations, 

a first recovery unit (22) coupled to the transducer unit (20*, 20b, 20c) for 
recovering a clock signal (CL) from the first variations, 

a second recovery unit (23) coupled to the transducer unit (20*, 20 B , 20c) for 
recovering an information signal (Sou) from the first variations, 
IS a detection unit (24) for detecting whether said second variations exhibit a 

predetermined variation pattern on the basis of at least one signal (Sa), which is at least 
indicative of said second variations, originating from said transducer unit, the detection unit 
(24) using the said clock signal (CL) for detecting and 

an enabling unit (S) for enabling said second recovery unit (23) to recover the 
20 information signal (Sout) when said detection unit detects (24) said predetermined variation 
pattern. 

2. The system as claimed in claim 1, wherein said second variations exhibit a 
modulation pattern representing a code; and said detection unit includes a demodulation unit 

25 for recovering said code on the basis of said at least one signal, and an activation unit for 
activating said enabling unit when said code is recovered. 

3. Hie system as claimed in claim 2, wherein the information signal recorded on 
said record carrier is of a type which is recoverable by means of a predetermined type of data 
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!TX *. «— ■» — >• - a - d apparaws **■ ' m f " 

performed when the mforramon signal is recovered. 

A reco* came. 0) bavins information marks along arrack (1 1) thereof and 

ta .Ul-i caused by existence and nonexistence of the information merles 
Hong to «*. .aid firs, variations representing - ■"»— ^ rtlT 
^Lon marks; the phase of the second vacation, being copied • to phase of to fir* 



4. 

exhibiting: 



variations. 
5. 



5 Arecorfcameraccor^^ 
lfl var^onsluveeithe^^ 

6 . Are cordcamexaccor^^ 
phase differ with 180 degrees. 

20 t A playback apparatus (20) includtagi 

a traraavrcer unit (20a. 20b. Mo) for scanning said record carrier (1), serf 
cancer unit being adapted to detect said to. variations and said second v^ons. 

a tat recovery unit (22) coupled to to transducer urut (20a. 20 b . 20c) for 
recovering, clock algnsl(CL) torn the tlrat variations, 

recovering an information signal (S„»> from the first variations, 

^^Id second varirtions. original said trar^ unit, to defccnon unit 

30 (24)asingtto»aidclocksigr^(CL)tordet«>tmgsnd 

a ner^lln S um.(5)fbre M bUr*s tJ ds^r OT v«ryumt(23)to^verto 

i.fcnnanon signal (Son.) when said detection unit detects (24) said prede»rmined vananon 

pattern. 



25 



^^^raNL000409EPP 




07.07.2000 



ABSTRACT: 



An information system according to the invention comprises a record carrier 

(I) and a playback apparatus (20). The record carrier has information marks along a track 

(I I) thereof and exhibits first variations caused by existence and nonexistence of the 
information marks along the track. The first variations represent an information signal 

5 recorded on said record carrier. The record carrier further exhibits second variations (W) 
caused by variations associated with the information marks. The phase of the second 
variations is coupled to the phase of the first variations. 

A playback apparatus (20) according to the invention includes a transducer 
unit (20a, 20b, 20 c ) for scanning said record carrier (1). The transducer unit is adapted to 

10 detect said first variations and said second variations. The apparatus further includes a first 
recovery unit (22) coupled to the transducer unit (20a, 20 B , 20 c ) for recovering a clock signal 
(CL) from the first variations and a second recovery unit (23) coupled to the transducer unit 
(20 A , 20b, 20 c ) for recovering an information signal (S«,0 from the first variations. The 
apparatus further includes a detection unit (24) for detecting whether said second variations 

15 exhibit a r« edetermincd variation pattern on the basis of at least one signal (Sa), which is at 
least indicative of said second variations, originating from said transducer unit. The detection 
unit (24) using the said clock signal (CL) generated by the first recovery unit (22) for 
detecting. Further an enabling unit (5) is included for enabling said second recovery unit (23) 
to recover the information signal (Soul) when said detection unit detects (24) said 

20 predetermined variation pattern. 



Figure 3 
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